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(54) THERIVIAL RESISTANCE-IMPROVED FLAIME RETARDANT CLOTH 

(57) Provided is a f lame-retardant fabric comprising 
(A) from 16 to 45 parts by weight of a halogen-contain- 
ing f lt>er containing from 1 1 to 67% by weight of a halo- 
gen chemically bound to a polymer and from 4 to 30% 
by weight of an Sb compound not chemically bound to a 
polymer. (B) from 10 to 36 parts by weight of a polyvinyl 
alcohol fiber, and (C) from 60 to 40 parts by weight of a 
polyester fiber, which are conrpounded to total 100 
•parts by weight. 

The f lame-retardant fabric of the present invention 
has an excellent heat resistance, an excellent process- 
ability and a high flame retardance. TWs fabric can 
Improve the feeling after high-temperature processing 
such as transfer printing and further widen the range of 
application of a polyester f ber product. 
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Description 



FIELD OF THE INVENTION 



5 [0001] The present invention relates to a flame-retardant fabric comprising a halogen-containing fiber, a polyvinyl 
alcohol fiber and a polyester fiber, and having an excellent heat resistance, an excellent processability and a high flame 
retardance. 

BACKGROUND OF THE INVENTION 

10 

[0002] In recent years, it has been increasingly required to secure safety of food, clothing and shelter, arxj the neces- 
sity of f lame-retardant materials has been in demand. Under such circumstances, the improvement of the designing by 
various prints in addition to the above-mentioned flame retardance and the improvement of deodorization have been in 
demand in the field of interior materials, especially curtains. 

15 [0003] A method in which a flame retardance is imparted to general-purpose inflammable fibers by blending the same 
with highly f lame-retardant fibers has been so far conducted. Especially, it is quite advantageous in view of a cost, a 
designing and a productivity that polyester fi>ers, the most general-purpose fibers are blended with highly flame-retard- 
ant fibers to form flame-retardant composite fibers. In recent years, composite fibers of polyester fibers and halogen- 
containing fibers, especially, modacrylic fibers are chiefly being used in flame-retardant curtain materials. 

20 [0004] However, since acrylic fibers having a how heat resistance are used in this composite fiber product, the acrylic 
fibers are hardened in processing requiring a high temperature, such as transfer printing, providing a poor feeling. For 
this reason, the very product is actually not produced commercially. 

SUMMARY OF THE INVENTION 

25 

[0005] The present invention has been made to solve the above-mentioned problems and to further widen the range 
of application of the polyester fiber product. 

[0006] The present inventors have assiduously conducted investigations to solve the above-mentioned problems, and 
have consequently found that when a conventional fabric comprising a halogen-containing fiber containing an Sb com- 

30 pound and a polyester fiber is subjected to transfer-printing, a feeling is notably decreased, whereas when the conrpos- 
ite fiber comprising the halogen-containing fiber containing the Sb compound and the polyester fiber is further blended 
with an inflammable polyvinyl alcohol fiber, a heat resistance can surprisingly be improved without impairing the flame 
retardance although the inflammable fiber is added. This finding has led to the completion of the present invention. 
[0007] That is. the present invention relates to a flame-retardant fabric comprising (A) from 16 to 45 parts by weight 

35 of a halogen-containing fiber containing from 11 to 67% by weight of a halogen chemically tx>und to a polymer and from 
4 to 30% by weight of an Sb compound not chemically bound to a polymer, (B) from 10 to 36 parts by weight of a pol- 
yvinyl alcohol fiber, and (C) from 60 to 40 parts by weight of a polyester fiber, which are conrpounded to total 100 parts 
by weight. 

40 BRIEF DESCRIPTION OF THE DRAWING 



[0008] Fig. 1 is a view illustrating a method of evaluating a hardness of a fabric. 



DETAILED DESCRIPTION OF THE PRE FERRED EMBODIMENTS 

45 

[0009] The fiber (A) constituting the flame-retardant febric in the present inverrtion contains from 1 1 to 67% by weight, 
preferably from 1 7 to 45% by weight of a halogen chemically bound to a polymer. Examples of the f toer (A) containing 
from 1 1 to 67% by weight of the halogen include a f ber formed of a polymer of a halogen-containing monomer, a fiber 
formed of a copolymer composed of the halogen-containing monomer and a halogen-free monomer, a polymer blend 
so of a halogen-containing polymer and a halogen-free polymer, and a fiber formed of a halogen-containing polymer in 
which a halogen is introduced in the post treatment. However, these are not critical. 

[0010] Specific examples of the halogen-containing polymer include a homopolymer of a halogen-containing mono- 
mer such as vinyl chloride, vinylidene chloride, vinyl bromide or vinylidene bromide, or a copolymer of two or more of 
these monoma^s: a homopolymer of a halogen-containing vinyl monomer or a halogen-containing vinylidene monomer 
55 such as acrylonitrile-vinyl chloride, acrylonitrile-vinylidene chloride, acrylonitrile-vinyi bromide, aaylonitrile-vinyl chlo- 
ride-vinylidene chloride, acrylonitrile-vinyl chloride-vinyl bromide or aaylonitrile-vinylidene chloride-vinyl bromide, or a 
copolymer of at least one of these halogen-containing vinyl monomers and halogen-containing vinylidene monomers 
and acrylonitrile; a homopolymer of a halogen-containing vinyl monomer or a halogen-containing vinylidene monomer 
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such as vinyl chloride, vinylidene chloride, vinyl bromide or vinylidene bromide, or a copolymer of at least one of these 
halogen-containing vinyl monomers and halogen-containing vinylidene monomers, acrylonitrile and a vinyl monomer or 
a vinylidene monomer ccpolymerizable therewith: a polymer obtained by additioniaolymerizing an acrylonitrile 
homopolymer with a halogen-containing compound; and a halogen-containing polyester. However, these are not criti- 

5 cal. Further, the above-mentioned homopolymers and copolymers may be mixed as required. 

[001 1 ] Examples of the vinyl monomer or the vinylidene monomer copolymerizaWe with the halogen-containing mon- 
omer include acrylic acid, acrylate, methacrylic acid, methacrylate. acrylamide, methacrylamide. vinyl acetate, vinylsul- 
fonic acid, vinylsulfbnate. methacrylsulfbnic acid, methacrylsulfonate. styrenesulfonic acid and styrenesuffonate. These 
can be used either singly or in combination. 

10 [001 2] The polymer can be obtained from the halogen-containing monomer or this monomer and the monomer ccpo- 
lymerizable therewith by ordinary vinyl polymerization such as slurry polymerization, emulsion polymerization or solu- ^ 
tion polymerization, and the polymerization method is not particularly limited. 

[001 3] The fiber (A) formed of the above-mentioned halogen-containing fiber contains from 1 1 to 67% by weight, pref- 
erably from 1 7 to 45% by weight of a halogen. When the amount of the halogen is less than the atiove-mentioned range, 
15 the flame retardance of the fiber is unsatisfactory, making it hard to maintain a flame retardance of a final iabric product! 
When it exceeds the above-mentioned range, physical properties such as a strength and a heat resistance, a dyeability 
and a feeling of the fabric produced are not satisfactory Accordingly, these are unwanted. 

[001 4] The Sb compound contained in the fiber (A) in an amount of from 4 to 30% by weight is an inorganic antimony 
compound. Examples thereof include antimony trioxide. antimony pentoxide, arrtimonic acid and antimony oxychloride. 
20 These may be used either singly or in combination. When the amount of the Sb compound is less than the above-men- 
tioned range, it is difficult to render the composite f ftjer f lame-retardant. When it exceeds the above-mentioned range, 
there occur problems of physical properties (a strength and an elongation) of the fabric produced, and problems in pro- 
duction such as nozzle clogging during the production of the ftoer (A) and clogging of a filter cloth. Thus, these are 
unwanted. 

25 [001 5] The Sb compound is incorporated into the fiber (A) by a method in which a spinning dope is mixed with the 
above-mentioned Sb compound to produce the halogen-containing fiber constituting the fiber (A), or a method in which 
the Sb compound is incorporated by the post treatment in which the halogen-containing fiber is dipped into the Sb com- 
pound-containing binder aqueous solution and then subjected to squeezing, drying and heat treatment. 
[001 6] Further, in the present invention, the other flame retardant may be used in combination so long as the amount 

30 of the Sb compound relative to the polymer containing from 1 1 to 67% by weight of the halogen is maintained at from 
4 to 30% by weight. Examples of the other flame retardant include an aromatic halogen conpound such as hexabro- 
mobenzene: an aliphatic halogen compound such as a chlorinated paraffin; a halogen-containing phosphorus com- 
pound such as tris(2.3-dichloropropyl) phosphate; an organic phosphorus compound such as dibutyl aminophosphate; 
an inorganic phosphorus compound such as ammonium polyphosphate; an inorganic magnesium compound such as 

35 MgO, Mg(OH)2 or MgCOa; and an inorganic tin compound such as stannic oxide, metastannic add, stannous oxyhalide 
and stannous hydroxide. 

[0017] The polyvinyl alcohol fiber (B) used in the present invention is a fiber formed of a polymer obtained by formal- 
izing from 0 to 60% of hydroxyl groups of polyvinyl alcohol. As a typical example thereof, Vinylon (trade name for a prod- 
uct of Kuraray Co., Ltd.) is mentioned. 
40 [0018] Further, the polyester fiber (C) used in the present invention is a general polyester fiber composed mainly of 
polyethylene terephthalate. Examples thereof include a regular yarn, a finished yarn and a textured yarn obtained by 
conducting special treatment, such as a new synthetic yarn. 

[0019] The f lame-retardant fabric of the present invention comprises from 16 to 45 parts by weight of the halogen- 
containing fiber (A), from 1 0 to 36 parts by weight of the polyvinyl alcohol fiber (B) and from 60 to 40 parts by weight of 

45 the polyester fiber (C), which are compounded to total 100 parts by weight. More preferably, the f ber (A) is from 22 to 
38 parts by weight, the fiber (B) is from 1 5 to 29 parts by weight, and the fiber (C) is from 42 to 55 parts by weight. When 
the amount of the halogen-containing ftoer (A) in the fabric is less than the above-mentioned range, the flame 
retardance is decreased. When it exceeds the above-mentioned range, the heat resistance required for transfer printing 
is not obtained. Further, when the amount of the polyvinyl alcohol fiber (B) in the fabric is less than the above-mentioned 

so range, the heat resistance required for transfer printing is not obtained while securing the flame retardance. When it 
exceeds the above-mentioned range, the flame retardance is hardly provided. Still further, when the amount of the pol- 
yester fiber (C) in the fabric is less than the above-mentioned range, the flame retardance required for transfer printing 
is not provided. When it exceeds the above-mentioned range, the flame retardance of the fabric cannot be maintained. 
[0020] Specific examples of a method of forming a fabric by compounding these fibers (A) to (C) include a method in 

55 which aU of the fibers (A) to (C) are blended and spun, and the spun yarn is formed into a fabric, a method in which a 
blended spun yarn of the fibers (A) and (B) and a spun yarn of the fiber (C) alone are used as a warp and a weft respec- 
tively and formed into a fabric, and a method in which a spun yarn of the fiber (A) alone and a blended spun yarn of the 
fibers (B) and (C) are used as a warp and a weft respectively, and formed into a fabric. However, these methods are not 
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critical. 

[0021] Although the f lame-retardant fabric of the present invention contains the inflammable polyvinyl alcohol fi>er. it 
exhibits an excellent heat resistance and an excellent flame retardance for the following reasons. The heat resistance 
of the polyvinyl alcohol fiber improves the heat resistance of the fabric, and the heat shrinkage behavior of the polyvinyl 

5 alcohol fiber favors the flame retardance, making it possit^e to maintain a high flame retardance of the fabric. 

[0022] When the f lame-retardant fabric of the present invention is produced by compounding the halogen-containing 
fiber containing the Sb compound with the polyester fiber, the polyvinyl alcohol fiber is further used, making it possible 
to improve the heat resistance while maintaining the flame retardance and to improve the feeling after high-temperature 
processing such as transfer printing. 

10 [0023] The present invention is illustrated more specifically by referring to the following Examples and Comparative 
Examples. However, the present invention is not limited thereto. 

[0024] The flame retardance and the feeling of the fabric were evaluated by the following methods. 
Flame retardance: 

75 

[0025] The flame retardance was evaluated by the JIS L 1091 A-1 method. Burning directions of the fabric were four 
directions, namely, warp, weft, face and back directions. The flame retardance was compared in terms of total average 
values of the cart3onization areas. The smaller the cart>onization area, the higher the flame retardance. In the buming 
test in the four directions, namely, the warp, weft face and back directions, a fabric in which even only one piece was 
20 burned completely (a flame reached a frame by which to support the fabric) was estimated as completely burned 
because the average value could not be obtained. 

Feeling (heat resistance): 

25 [0026] A square fabric having a size of 5 cm x 5 cm was heat-treated at ISO^'C for 30 seconds using a scorch tester 
(Atlas Scorch Tester Type SO-5B, manufactured by Atlas Electric Device Co.). The feeling (heat treatment) was evalu- 
ated by the hardness of the thus-heat-treated fabric. 

[0027] The fabric heat-treated with the scorch tester was hanged from a horizontal base, as shown in Fig. 1 . while 
leaving a 5-mm portion of one side of the fabric, and was fixed on the base by adhering a cellophane tape to one side. 
30 A weight weighing 0.2 g was put on one side of the hanged tip. The hardness of the fabric was evaluated in terms of the 
hanging angle 0 of the fabric at this time. Since this method is influenced by the warp and weft directions and the face 
and the back, the measured values were shown in terms of average values of the face, the back, the front and the rear 
in the warp and weft directions. The smaller the hanging angle 0, the harder the fahnc. The larger the hanging angle 0. 
the softer the ^ric. 

3S 

Examples 1 and Comparative Examples 1 and 2 
(1) Production of a halogen-containing fiber: 
40 (1t1) Example 1: 

[0028] A copolymer comprising 51 .0% by weight of acrylon'rtrile, 47.8% by weight of vinylidene chloride and 1 .2% tiy 
weight of sodium styrenesulfbnate was dissolved in dimethylformamide such that the resin concentration reached 30% 
by weight. To this resin solution were added 30% by weight of emtimony trioxide to form a spinning dope. This spinning 

45 dope was extruded into a 30% dimethylformamide aqueous solution at a bath temperature of 20^*0 from a nozzle having 
a nozzle hole diameter of 0.08 mm and a number of holes of 300, washed with water, and then dried at 130**C for 8 
minutes. The dried product was drawn three times at ISO^'C, and further heat-treated at 145*'C for 5 minutes to obtain 
a 2-denier halogen-containing f ber. To this halogen-containing fiber was added a finishing oil for spinning, and the 
resulting fitter was crimped, and cut to a length of 51 mm. The thus-obtained fber contained 26.9% by weight of the 

50 halogen and 23.0% by weight of the Sb compound. 

[0029] Fifty parts by weight of the thus-cut halogen-containing fiber and 50 parts by weight of the polyvinyl alcohol 
fiber (Vinylon BC-13, made by Kuraray Co.. Ltd.: 14 denier, cut length - 51 mm) were blended, and spun with No. 17 
metric count. 

55 (1 -2) Comparative Example 1 : 



[0030] A No. 1 7 metric count spun yarn was produced in the same manner as in Example 1 except that the spinning 
was conducted using 100% of the halogen-containing fiber. 
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(1-3) Comparative Example 2: 

[0031] A No. 17 metric count spun yarn was produced in the same manner as in Example 1 except that 50 parts by 
weight of a polyester fiber (made by Toray Industries Inc., 1 .5 denier, cut length - 51 mm) were used instead of the pol- 
yvinyl alcohol fiber (Vinylon). 

(2) Production of a fabric: 

[0032] Three types of woven fabrics of a 5-piece satin weave were produced using 130 polyester 150-denier wooly 
yarns per inch as a warp and 40 spun yarns per inch which were obtained in Example 1 and Comparative Example 1 
or 2 as a weft. 

(3) Evaluation of a feeling (heat resistance) and a flame retardance: 

[0033] With respect to the above-mentioned three types of the woven fabrics, the feeling (heat resistance) and the 
flame retardance were evaluated. The results are shown in Table 1. 



Table 1 





Amoimts of fibers (pans by weight) 


Amount of an Sb 
compound tna 
woven fat)ric 
(% by weight) 


Feefoig (hea 
180Xx3 
(hanainq 


It resistance) 
0 seconds 
angled) 


Flame 
retardanoe 


Halogen- 
containing 


Polyvinyl 
alcohol 
fiber 


Polyester 
fiber 


Wiap 
direction 


Weft 
(firectlon 


Cartionizafi 
on area 
fcm^ 


Examplel 


26 


26 


48 


6.0 


340 


66« 


10.0 


Comparative 
Examplel 


52 




46 


120 


17** 




9J 


Comparative 
Ex^Tipie2 


26 




74 


6.0 


35* 


67- 


completely 



[0034] As is clear from Table 1 , the woven fabric of Example I produced by blending the spun yarn comprising the 
halogen-containing fiber containing the Sb compound and the polyvinyl alcohol fiber with the spun yarn formed of the 
polyester fiber exhibits a much improved feeling as compared wHh the woven fabric of Comparative Exanple I produced 
from the spun yarn of 100% of the halogen-confaining fiber containing the Sb compound and the polyester fiber. Fur- 
ther, it has the same feeling as the fiber of Comparative Example 2 produced by blending the spun yarn comprising 50 
parts of the halogen-containing fiber containing the Sb compound and 50 parts of the polyester fiber with the spun yarn 
formed of the polyester fiber. On the other hand, with respect to the flame retardance. the woven fabric of Example 1 
exhtoits the same flame retaidance as that of Comparative Example 1 . Although the amount of the flame retardant of 
the overall woven fabric is decreased, the satisfactory flame retardance is secured. 

Example 2 and Comparative Examples 3 and 4 

(1) Production of a halogen-containing fiber: 

(1-1) Example 2: 

[0035] Example 1 was repeated except that the amount of antimony trioxide was changed to 6% by weight based on 
the resin to obtain a halogen-containing fiber containing 33.0% by weight of the halogen and 5.6% by weight of the Sb 
compound. A No. 1 7 metric count spun yarn was produced using 75 parts by weight of this halogen-containing fiber and 
25 parts by weight of the sarne polyvinyl alcohol f toer (Vinylon) as used in Example 1 . 

(1-2) Comparative Example 3: 

[0036] A No. 1 7 metric count spun yarn was produced in the same manner as in Exanple 2 except that the spinning 
was conducted using 100% of the halogen-containing fiber. 
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(1-3) Comparative Example 4: 

[0037] A No. 1 7 metric count spun yarn was produced in the same manner as in Example 2 except that the spinning 
was conducted using 75 parts by weight of the halogen-containing fiber and 25 parts by weight of the polyester fiber. 

(2) Production of a febric: 

[0038] Three types of woven fabrics of a 5-piece satin weave were produced using the same 1 30 polyester 1 50-denier 
wooly yarns per inch as described above as a warp and 40 spun yarns per inch which were obtained in Example 2 and 
Comparative Example 3 or 4 as a weft. 

(3} Evaluation of a feeling (heat resistance) and a flame retardance: 

[0039] With respect to the above-mentioned three types of the woven fabrics, the feeling (heat resistance) and the 
flame retardance were evaluated. The results are shown in Table 2. 



Table 2 





Amounts of fibeis (parts by weight) 


Amount of an Sb 
oonr^xxjnd in a 
woven fabric 
(% by weight) 


Feeling (heat resistance) 
180^0x30 seconds 
(hanging angle 6) 


Flame 
retardance 


Halogen- 
containing 
fiber 


Polyvinyl 
alcohol 
fber 


Polyester 
liber 


Warp 
(fifBdion 


Weft 
direction 


Caitonizati 
on area 


Example2 


39 


13 


48 


Z2 


13* 


er 


6.0 


Comparative 
Examplea 


52 




48 


2.9 


9« 


36* 


9.6 


Comparative 
ExarTiple4 


39 




61 


22 


12* 




oomplelBly 
burned 



[0040] As is clear from Table 2. the feeling is satisfactorily improved only by adding 1 3 parts by weight of the polyvinyl 
alcohol fiber to the woven fabric formed of the halogen-containing fiber containing the Sb compound and the polyester 
fiber. Further, the flame retardance is satisfactorily provided even by decreasing the amount of the Sb compound. 

Exanrrole 3 and Comparative Exampl es 5 and 6 

(1-1) Examples: 

[0041] Example 1 was repeated except that the amount of antinrKiny trioxide was changed to 10% by weight based 
on the resin to obtain a halogen-containing fiber containing 31 .8% by weight of the halogen and 9.1% by weight of the 
Sb compound. A No. 1 7 metric count spun yarn was produced using 60 parts by weight of this halogen-containing fiber 
and 40 parts by weight of the same polyvinyl alcohol f ber (Vinylon) as used in Example 1 . 

(1-2) Comparative Example 5: 

[0042] A No. 17 metric count spun yarn was produced in the same manner as in Exanrple 3 except that the spinning 
was conducted using 100% of the halogen-containing fiber. 

(1-3) Comparative Example 6: 

[0043] A No. 17 metric count spun yarn was produced in the same manner as in Example 3 except that the spinning 
was conducted using 60 parts by weight of the halogen-containing fiber and 40 parts by weight of the polyester fiber. 

(2) Production of a fabric: 

[0044] Three types of woven fabrics of a S-piece satin weave were produced using the same 1 30 polyester 1 50-denier 
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wooly yarns per inch as d^cribed above as a warp and 40 spun yarns per inch which were obtained in Example 3 and 
Comparative Example 5 or 6 as a weft. 



(3) Evaluation of a feeling (heat resistance) and a flame retaidance: 

[0045] With respect to the above-mentioned three types of the woven fabrics, the feeling (heat resistance) and the 
flame retardance were evaluated. The results are shown in Table 3. 



Table 3 





Amounts of fibers (parts by weigtit) 


Amount of an Sb 
compound in a 
woven fabrk: 
(% by weight) 


Feeling (heat resistanoe) 
180»Cx 30 seconds 
(hanging angle 


Flame 
rotardance 


H^ogen- 
contairung 
fiber 


Polyvinyl 
aJoohd 
fiber 


Polyester 
fiber 


Warp 
direction 


Weft 
direction 


Carbonizati 
on area 


Example3 


31 


21 


48 


Z8 


25*» 


68** 


5.8 


Comparative 
ExanpleS 


52 




48 


4.7 


15« 




6.3 


Comporativo 
ExampteS 


31 




69 


2.8 


3or 


68* 


oompletely 
burned 



[0046] As is clear from Table 3. the spun yarn of Example 3 exhibits a high heat resistance while maintaining a flame 
retardance. 



Exa mple 4 and Comparative Examples 7 and 8 
(1) Production of a halogen-containing fiber: 
(1-1) Example 4: 

[00471 A copolymer comprising 49.5% by weight of acrylonitrile, 49. 7% by weight of vinyl chloride and 0.8% by weight 
of sodium styrenesulfbnate was dissolved in acetone such that the resin concentration reached 27% by weight. To this 
resin solution were added 6% by weight, based on the resin, of antimony trioxide to form a spinning dope. This spinning 
dope was extruded into a 30% acetone aqueous solution at a bath temperature of 25°C from a nozzle having a nozzle 
hole diameter of 0.08 mm and a number of holes of 300. washed with water, and then dried at 1 30**C for 5 minutes The 
dried product was drawn three times at 130'C, and further heat-treated at 145*'C for 5 minutes to obtain a 2-denier hal- 
ogen-containing fiber. To this halogen-containing fiber was added a finishing oil for spinning, and the resulting f ber was 
crimped, and cut to a length off 51 mm. The thus-obtained fiber contained 28.2% by weight of the halogen and 5 7% by 
weight of the Sb compound. 

[00481 Fifty parts by weight of the thus-cut halogen-containing f ber and 50 parts by weight of the polyvinyl alcotral 
fiber (Vinylon BC-13, made by Kuraray Co., Ltd.; 1.4 denier, cut length - 51 mm) were blended, and spun with No 17 
metric count 



(1-2) Comparative Example 7: 

[00491 A No 1 7 metric count spun yarn was produced in the same manner as in Exanple 4 except that the spinning 
was conducted using 100% of the halogen-containing fiber. 

(1-3) Comparative Exanple 8: 

[00501 A No 1 7 metric count spun yarn was produced in the same manner as in Example 4 except that 50 parts by 
weight of a polyester fiber were used instead of the polyvinyl alcohol fber. 
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(2) Production of a fabric: 

[0051] Three types of woven fabrics of a 5-piece satin weave were produced using the same 130 polyester ISO-denier 
wooly yarns per inch as described above as a warp and 40 spun yarns per inch which were obtained in Example 4 and 
5 Comparative Example 7 or 8 as a weft 

(3) Evaluation of a feeling (heat resistance) and a flame retardance: 

[0052] With respect to the above-mentioned three types of the woven fabrics, the feeling (heat resistance) and the 
10 flame retardance were evaluated. The results are shown in Table 4. 



Table 4 





Amounts of fibers (parts by weight) 


Amount of an Sb 
confound ina 
woven fabric 
(% by weight) 


Feeing (hea 
18(rCx3 

(haft^nc 


t resistance) 
Q seconds 
angle 6) 


Flame 
retardance 


Halogen- 
containing 
fiber 


Pdyvinyt 
alcohol 
fiber 


Polyester 
fiber 


Warp 
direcfion 


Weft 
dffedion 


CartxNiizati 
on area 
Icm^ 


Exaniple4 


26 


26 


48 


1.5 


64* 


11* 


5.1 


Comparative 
ExanvteT 


52 




48 


10 


50- 


12» 


5.3 


Comparative 
ExainpieS 


26 




74 


1.5 


340 


0* 


completely 
burned 



As is clear from Table 4. the spun yam of Example 4 exhibits a high heat resistance while maintaining a flame 
retardance. 

30 Claims 

1 - A f lame-retardant fabric comprising (A) from 1 6 to 45 parts by weight of a halogen-containing fiber containing from 
1 1 to 67% by weight of a halogen chemically bound to a polymer and from 4 to 30% by weight of an Sb compound 
not chemically bound to a polymer. (B) from 10 to 36 parts by weight of a polyvinyl alcohol fiber, and (C) from 60 to 
35 40 parts by weight of a polyester fiber, which are compounded to total 1 00 parts by weight. 

2. The f lame-retardant fabric of claim 1 , wherein said halogen-containing fiber (A) is a halogen-containing fiber 
formed of a copolymer comprising from 30 to 70% by weight of acrylonitrlle, from 70 to 30% by weight of at least 
one of a halogen-containing vinyl monomer and a halogen-containing vinylidene monomer, and from 0 to 10% ksy 

40 weight of at least one of a vinyl monomer and a vinylidene monomer copolymerizable therewith. 

3. The f lame-retardant fabric of claim 1 or 2, which Is formed by compounding a blended spun yarn of the halogen- 
containing fiber (A) and the polyvinyl alcohol f toer (B) with a spun yarn of the polyester fiber (C). 
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